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I. INTRODUCTION
From mid-2010 to early 2011, crude oil prices increased at an unexpectedly fast pace, due to a combination of higher demand led by emerging-market economies, and supply affected by unrest in the oil-exporting countries. The price of West Texas Intermediate (WTI) and Brent oil contracts increased by 60 percent between June 2010 and April 2011. Food prices also surged, with the FAO Food Price Index (FFPI) increasing 40 percent between June 2010 and February 2011 mainly due to poor harvests and adverse weather conditions. After a softening in the second half of 2011, the upward trend in commodity prices reemerged in 2012. 1 The commodity price rally was accompanied by rising inflation and inflation expectations (IE) in the United States. Between October 2010 and April 2011, U.S. headline consumer price inflation increased from 1.2 to 3.1 percent. Short-term (for the next five years) breakeven inflation compensation embedded in inflation-linked Treasury bonds (TIPS) rose from 1.5 to 2.5 percent, and the long-term (five to ten years) compensation -from 1.8 to 3 percent. The closely-watched measure of long-term IE in the University of Michigan consumer survey also rose noticeably, from 2.7 to 4.6 percent between October 2010 and April 2011.
Some direct pass-through of changes in crude oil prices into consumer price inflation is consistent with the roughly five percent weight on oil-based energy products in the consumer price index. Assuming (in line with empirical evidence) that oil price shocks take about four quarters to feed into domestic prices, a one percent increase in oil prices would directly add about five basis points to expected inflation in the year ahead, and one basis point for average inflation expected over the next five years. The actual effect on consumer prices could be larger than the direct effect if oil price changes also pass-through into the actual or expected prices of services and non-energy goods.
Rising commodity prices pose challenges to macroeconomic management and could create new headwinds for the U.S. economic recovery. They can lower the growth of private consumption by reducing real disposable income, and hurt investment and job creation by diverting firms' resources into covering the higher cost of energy inputs. Moreover, higher commodity prices can feed into core inflation-changes in the index excluding food and energy items-triggering expectations of a tighter monetary policy stance, and thereby adding to the adverse impact on aggregate demand. 2 From the perspective of monetary policy, one of the key risks is that the inflation dynamics surrounding commodity price shocks may also affect inflation expectations. A firm anchoring of longer-term IE is a prerequisite for monetary policy to remain extraordinarily accommodative for a prolonged period. A key question at this juncture is whether long-term IE-a measure of the 1 In addition to these cyclical factors, there are structural factors contributing to commodity price growth Chamon et al., (2008) argue that India and China, the most populous countries in the world, are at the stage of development when a mass takeoff in car ownership is expected to take place, which would put upward pressure on future oil prices. Similarly, increased demand from a growing world population can continue pushing food prices upwards (Simon et al., 2011). public's perceptions of the Fed's underlying inflation target and its ability to achieve that targetcould get unhinged due to current and potential future increases in commodity prices. This paper examines the effect of commodity prices on market-and survey-based measures of IE in the U.S. during 2000-11. Market-based measures consist of inflation compensation embedded in Treasury bonds-derived from the difference between the yields of nominal Treasury bonds and TIPS for a given maturity. We distinguish between short-term (five years ahead) and longterm (from five to ten years ahead) horizons. In robustness checks, we remove from breakeven inflation compensation estimates of liquidity and inflation rate risk premia present in TIPS and nominal Treasuries, respectively. This yields a 'cleaner' measure of IE, for which all results remain. The survey-based measures of IE are from the University of Michigan Survey of Consumers.
In addition, we study the impact of commodity price shocks on the expectations of nominal interest rates (reflecting the expected monetary policy stance), to better understand their implications for the overall monetary policy environment.
We find that:

Oil and food price changes have a statistically and economically significant impact on near-term (0-5 year) TIPS-based inflation compensation-as expected, given the direct pass through of commodity prices into headline inflation.
Oil price changes also have statistically significant, but economically small effects on long-term (5-10 year) TIPS-based inflation compensation. These estimated effects are stronger for the post-crisis sample.
Oil price fluctuations appear to have contributed to higher inflation uncertainty since the crisis. In months of large oil price fluctuations, consumers' longer term inflation expectations are spread out more widely.
Oil price changes had no systematic effect on the expected monetary policy stance before the 2008 crisis, consistent with the inflationary effects of higher oil prices being offset by lower aggregate demand and a wider output gap.
Yet after the crisis, oil price increases have on average led to expectations of a faster monetary policy tightening. This suggests that, during the recovery, markets associated oil price increases with a faster U.S. recovery and a smaller output gap.
The most intriguing result is the statistically significant impact of oil price shocks on long-term IE. The economic significance of the effect, however, is limited. For example, out of a 0.94 percentage point increase in long-term IE between June 2010 and April 2011, 0.10 to 0.15 percentage point can be attributed to a 60 percent increase in oil prices. Therefore, the risk that long-term IE will become unmoored due to commodity price shocks of the size observed in the recent past is modest-but present, and warrants the continued vigilance of the Fed.
The effect of oil price shocks on long-term IE can have three explanations. The first is that commodity prices feed directly into long-term core IE, as a result of imperfect (even if high)
©International Monetary Fund. Not for Redistribution monetary policy credibility. Moreover, commodity price volatility makes the monetary policy environment more complex, increasing inflation rate risk. Both explanations are consistent with market-based data. We are not able to reject the hypothesis of the direct impact on IE by removing estimates of inflation risk premia from market-based measures of compensation. At the same time, survey-based results point to some role of inflation rate risk. One can therefore conclude that, most likely, both effects are at play. A possible third explanation is that market participants perceive a higher chance of a sustained commodity price rally when they observe a shock to near-term oil prices. This is very unlikely in principle since oil prices follow a random walk (Hamilton, 2008; Roache, 2011) rather than being autocorrelated. The data does not support this hypothesis either: we document that changes in the price of the one-year ahead futures oil contract tend to coincide with smaller changes in futures prices at longer horizons, suggesting that a higher oil price in the near term does not trigger expectations of higher oil price inflation in the future.
The remainder of the paper is organized as follows. Section II describes the literature, data and empirical strategy. Section III presents the estimation results. Section IV concludes. ©International Monetary Fund. Not for Redistribution
II. FRAMEWORK
In this section we review the literature and describe data sources and construction. We discuss how we extract and refine market-based measures of IE and interest rates, and outline the empirical strategy.
A. Literature
Our paper builds on the literature on the impact of macroeconomic news on interest rates and IE. Gürkaynak et al. (2005) and Gürkaynak et al. (2007) While our work is similar to that of Beechey et al. (2011) ; we have a specific focus on the impact of commodity prices, and offer a number of extensions that help understand the effects of commodity prices on IE and the general monetary policy environment. First, we use the method of Gürkaynak et al. (2010) to 'clean' TIPS-based inflation compensation from liquidity and inflation rate risk premia, to ensure that the measures of IE are robust. Second, our sample includes the 2008-11 period, so we can assess how the relationship between commodity prices and IE may have changed in the aftermath of the crisis. Third, we compare the results with those based on consumer surveys. Finally, we study the impact of commodity prices on the expectations of nominal interest rates to capture the implications for the overall monetary policy environment.
Our paper also relates to the literature on the impact of commodity prices on survey-based measures of IE. Gerlach et al. (2011) study the dynamics of Consensus Economics professional forecasters' survey IE around the 2008 financial crisis. They find that short-term IE (for two years ahead) were affected by core, energy and food price inflation. Long-term IE were stable. By contrast, we focus on longer-term survey-based IE (5 to 10 years ahead), but for this horizon we have to rely on consumer forecasts from the University of Michigan Surveys.
B. Data
The paper links changes in commodity prices to market-based measures of IE and interest rates, controlling for macroeconomic news releases and the stock volatility index VIX as a measure of overall market conditions. We use daily data from 2003Q1 to 2011Q1, obtained from Bloomberg LP and Haver Analytics.
Inflation expectations.
We construct a daily dataset of nominal (coupon) and inflation-linked (TIPS) Treasury yields in the U.S., with maturities of 5 and 10 years. We obtain the five-to-ten year forward rates using the spot-forward parity condition. Market-based inflation compensation, ©International Monetary Fund. Not for Redistribution also known as the TIPS breakeven inflation rate, is defined as the rate which, if realized, leaves an investor indifferent between holding a TIPS and a nominal Treasury security:
TIPS Breakeven t = Nominal Treasury yield t -TIPS yield t (1)
While the breakeven rate is the most direct market-based proxy for IE,  t expected , it is not precise. In addition to IE, inflation the breakeven rate also reflects a time-varying liquidity risk premium of TIPS relative to nominal Treasury bonds, and a time-varying inflation rate risk premium of nominal Treasuries. Breakeven inflation compensation therefore represents IE, plus the inflation risk premium, minus the TIPS liquidity premium:
We use the method of Gürkaynak et al. (2010) to remove the estimates of the liquidity and inflation rate risk premia from breakeven inflation compensation, and check the robustness of results to the use of a 'cleaner' measure of IE. The time-varying liquidity premium of TIPS is captured as the additive inverse (negative value) of the fitted values from regressing TIPS breakevens on two liquidity risk proxies jointly: (A) the spread between nominal Treasury bonds and Treasury-backed but less liquid Resolution Funding Corporation bonds and (B) the volume of TIPS transactions as a share of total TIPS and coupon transactions by primary dealers. The obtained measure captures the time variation but not the level of the liquidity premium; we normalize the level to have a minimum of zero (around April 2005 in our sample). We add the liquidity premium to the TIPS breakeven, to obtain the breakeven rate cleaned of liquidity risk premia-inflation compensation- 
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Second, to remove the estimate of the inflation rate risk from inflation compensation,  t adjusted , we use the Kalman filter procedure of Gürkaynak et al. (2010) (detailed in the Appendix). The Kalman filter smoothes  t adjusted around biannual yearly professional forecasters' survey releases, which are taken as a correct (but possibly noisy) measure of actual IE, to obtain the final measure of 'clean' IE:
The professional forecasters' survey data on long-term inflation compensation used in Kalman filter has a drawback: it is only biennial and possibly overly stable over time. Therefore, the estimates of  t expected may underestimate the amount of variance in true IE; accordingly we treat them with caveats, as an illustrative measure.
Interest rates. We use five year nominal Treasury rates, five-to-ten year Treasury forward rates, and one-, two-and one-to-two Federal Funds futures rates. Table A of the Appendix). In all exercises, we use the daily price changes in percent.
Macroeconomic controls.
Controlling for macroeconomic variables helps isolate the impact of commodity prices from other macroeconomic shocks. We construct a daily dataset of surprise components of macroeconomic news using consensus forecasts and releases from Bloomberg. Following Gürkaynak et al. (2005) , the surprise component of a release is defined as zero in dates with no release, and as the deviation between the released and the day-before consensus forecast of the macroeconomic variable upon a release. The surprises are taken in basis points and normalized by standard deviations to ensure comparability. We start with 70 release categories and, at first stage, run a stepwise regression to establish those with a significant effect on inflation compensation and interest rates. We then drop the releases that were not significant to arrive to a final list of 12 release categories detailed in Table B of the Appendix.
We also construct a daily dataset of changes in the nominal effective exchange rate (NEER) and in the VIX index using data from Haver Analytics and Bloomberg. Controlling for the NEER in our regressions ensures that we do not capture the effects of a monetary-policy induced change in the U.S. dollar exchange rate on the U.S. dollar prices of commodities as a pure commodity price shock, but rather as an exchange rate shock. Including the VIX in the regressions helps to control for global sentiment.
Survey-based inflation expectations.
We use the mean, range and variance of 5-10 year-ahead IE from the monthly University of Michigan Survey of Consumers, from 2000 to 2011.
C. Empirical Strategy

Market-based IE and interest rates
For market-based data, we regress daily changes in near-term (0-5 year) and longer-term (5-10 year) IE and interest rate forwards on daily changes on oil and food prices, controlling for the surprise component of macroeconomic news releases, for changes to the nominal effective exchange rate, and VIX as a proxy for overall economic uncertainty. The controls allow isolating the impact of commodity prices from, for example, changes in medium-term aggregate demand outlook. The regressions are of the form:
where ΔY t is the first difference in the measure of IE or interest rates, ΔFood t is the percentage increase in the food index, and ΔOil t is the percentage increase in the oil prices as described in the previous section, MacroNews i.t is the standardized surprise component of a macroeconomic announcement of type i and day t, and ΔMacroControls t is a set of macroeconomic controls consisting of changes in the U.S. nominal effective exchange rate, and changes in VIX.
We estimated equation (1) for TIPS breakeven yields, nominal Treasury yields, and the Federal Fund futures yields.
Survey-based IE
For survey data, we considered the following regressions using monthly observations:
where ΔMean t is the difference in the mean survey-based IE, and ΔVariance t is the difference of the dispersion of University of Michigan long-term IE, ΔFood t is the percentage increase in the food index, and ΔOil t is the percentage increase in crude oil prices. For the variance estimation, we use absolute changes of oil and food prices, because it is the magnitude and not necessarily the sign of the shock that should affect the dispersion of IE. We control for the year-on-year change in the seasonally adjusted CPI, for the unemployment rate, and for the first lag of the dependent variable.
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III. RESULTS
A. Commodity Prices and TIPS-based IE
We first examine the effect of commodity price shocks on breakeven inflation rates. We regress daily changes in 0-5 and 5-10 years breakeven rates on oil and food price shocks, macroeconomic news surprises, and changes in the NEER and the VIX index. For oil price shocks, we use the percent change in the price of one-year ahead futures contracts. The results are similar using spot prices. The sample runs from January 2003 to April 2011, but excludes the crisis period of September 2008 to March 2009 that saw abnormally large fluctuations in the relative liquidity and yields of TIPS and nominal Treasury bonds.
Columns 1 and 2 of Table 1 report the results for the 0-5 and 5-10 year breakevens, respectively. Both oil and food price changes have statistically significant but modest effects on 0-5 year breakeven rates, consistent with the pass-through of commodity prices into consumer price inflation (column 1). A one percent increase in the oil price adds 0.70 basis point to the 0-5 year breakeven rate, whereas a one percent increase in the food price index adds 0.13 basis point. In addition, oil price shocks have an impact on longer-term inflation breakeven rates (column 2). A one percent increase in the price of oil adds 0.24 basis point to the 5-10 year breakeven rate.
5
The estimated impact of oil price changes on breakeven inflation rates is economically significant. During the sustained commodity price rally from June 2010 to April 2011, short-term breakevens rose by 1.40 percentage points.
6
Based on our estimates, 0.33 to 0.40 percentage point of this can be attributed to a 60 percent rise in oil prices, and another 0.05 percentage point to a 40 percent rise in the food prices. Thus, commodity prices could explain up to a third of the total increase in short-term inflation breakevens in that period. For longer-term breakeven inflation compensation, the 60 percent increase in commodity prices can explain about 0.20 percentage point -approximately a fifth of the 0.94 percentage point increase.
Columns 3 and 4 of Table 1 report results with the measures of inflation compensation (the breakeven rate 'cleaned' of liquidity risk premia),  t adjusted . The coefficients on oil futures price changes remains significant and are almost unchanged (the differences are not statistically different), confirming that TIPS liquidity risk is largely unaffected by commodity price shocks. A one percent increase in the price of oil futures adds about 0.65 basis point to 0-5 year inflation compensation and 0.23 basis point to 5-10 year inflation compensation.
Columns 5 and 6 report results with the measures of inflation compensation 'cleaned' also of inflation risk,  t expected . These estimates, while theoretically the closest to the 'true' IE, may underestimate the amount of variance in IE due to the imperfections of the Kalman filter procedure, which uses data on inflation expectations obtained from professional forecasters' surveys, and such data are infrequent and possibly overly stable over time. Still, the coefficients are statistically significant and the signs remain robust, suggesting that we cannot attribute the impact of oil price shocks on inflation compensation solely to changes in inflation rate risk.
(1) Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation compensation in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos, for changes in the nominal exchange rate, and for the unemployment rate. We also control for VIX, as a measure of overall market uncertainty.
2000M1 -2011M4 (excluding 2008M9 -2009M3)
We next examine how our results differ between pre-and post-crisis subsamples. Our results for the pre-crisis sample (Table 1A) are comparable to those for the overall sample. The results for the post-crisis period (Table 2B ) are based on a smaller subsample, but are nevertheless striking. The response of both 0-5 and 5-10 year breakeven rates to oil price shocks is much stronger than in the overall or the pre-crisis sample (columns 1 and 2 in Tables 1B versus the same columns in  Table 1A ). Based on the estimates in Table 1B , up to 40 percent of the increase in short-term and up to 20 percent of increase in long-term inflation expectations can be attributed to increased commodity prices (as compared to about 30 and 10 percent, respectively, based on the overall sample). The same result holds for the 'cleaned' IE measures-their sensitivity to oil price shocks is higher in the post-crisis sample than in the pre-crisis sample, for both the longer-term and shortterm horizons (columns 3-6 in Table 1A as compared to the same columns in Table 1B ).
The increased sensitivity of 0-5 inflation compensation to oil price shocks post-crisis appears to reflect in large part a higher inflation risk premium, whereas the increased sensitivity of 5-10 compensation seems to reflect the higher sensitivity of IE to oil price shocks.
In the post crisis sample, removing the inflation risk premium makes a substantial difference for the estimated effect oil price shocks on 0-5 compensation in columns 3 and 5 of Table 1B . Interestingly, the impact of correcting for inflation rate risk is smaller for 5-10 inflation compensation, suggesting-plausibly-that the heightened effect of oil price shocks on inflation rate risk post-crisis was primarily present at shorter horizons (the results should be interpreted with caution given the excess smoothing of the Kalman filter procedure). The increase in the sensitivity of 5-10 inflation compensation to oil shocks post-crisis is similar for all three measures of inflation compensation, suggesting a role for not only increased inflation rate risk, but also an increased impact on the level of IE.
(1) Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation compensation 'cleaned' of liquidity risk in basis points. Oil and f ood price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos, for changes in the nominal exchange rate, and for the unemployment rate. We also control for VIX, as a measure of overall market uncertainty.
( 1 ) 
2009M4 -2011M4 (Post-crisis)
Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation compensation cleaned of the liquidity and inflation risk premiums, in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos, for changes in the nominal exchange rate, and for the unemployment rate. We also control for VIX, as a measure of overall market uncertainty.
Table 1B. The Sensitivity of TIPS-based Noncleaned Inflation Compensation to Oil and Food Commodity Price Shocks Post-Crisis
Could longer-term inflation expectations react to near-term oil price movements because agents expect a sustained rally in commodity prices when they observe increases in near-term oil prices? We test this hypothesis by regressing the changes in far-ahead expected oil prices on changes in one-year ahead prices (Table F in the appendix). We find that a given percentage change in the one-year ahead oil-price tends to coincide with a smaller percentage increase in prices for fartherahead contracts. Thus, we don't find evidence in support of this potential explanation.
To summarize, longer-term inflation breakevens could respond to oil price shocks either because oil price shocks have a genuine impact on expected long-term core IE, or because oil price shocks increase perceptions of inflation rate risk by fueling uncertainty about how aggregate demand and monetary policy will respond to oil price movements. Our results suggest that some effect on core IE cannot be dismissed using available tools for estimating inflation rate risk (significant coefficients in column 6 of Tables 1, 1A, 1B) . But we also have no reason to discard the inflation rate risk effect-and this channel gets additional validation from survey-based data in the next section. Overall, our assessment is that both effects are likely at play, and may have become stronger after the crisis.
B. Commodity Prices and Survey-Based IE
We next examine consumer IE in the Reuters/University of Michigan Survey of Consumers. Survey predictions of IE are available at a monthly frequency, in contrast to the daily marketbased measures.
Using a consumer survey rather than a survey of professional forecasters to gauge longer-term IE has pros and cons. Both measures are imperfect. Professional forecasters' expectations are not responsive enough because of difficulties in formally forecasting long-term inflation-it's hard to justify an assumption different from the implicit Fed target. On the other hand, consumer forecasts are subject to behavioral biases that may give increased weight to the more volatile, noncore components of prices, such as food and gasoline (Van der Klaauw et al., (2008) , Bruine de Bruin et al., (2011), and Armantier et al., (2011) ). Despite this limitation, looking at consumer forecasts is helpful since households' perceptions, even when biased, can affect wage pressures and as a consequence, actual inflation.
We regress changes in the mean and variance of longer term (for the next 5 to 10 years) IE in the Reuters/University of Michigan Survey on changes in oil and commodity food prices, controlling for the unemployment rate and the year-on-year inflation rate observed in the current month, as well as the first lag of the dependent variable. We use the growth rate of oil and food prices for explaining the change in the mean of expected inflation, and the absolute value of the change in oil and food prices for explaining the change in the variance, since both declines and increases in oil prices could raise inflation uncertainty. We investigate the 2000M1-2011M4 period, looking at full sample as well as the pre-crisis subsample (the post-crisis subsample is too short to draw inference).
We find that oil price shocks affect the variance of expected inflation among survey respondents, but only when the post-crisis period is included. Although the mean of expected inflation increases with oil and food price rises, the coefficients are not statistically significant. These findings suggest that oil price shocks had an effect on consumers' perceived inflation rate risk, primarily in the post-crisis period.
( Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on monthly data. The dependent variable is the monthly difference in the mean and variance of survey-based IE. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the mean price of the futures contract on tw o consecutive trading months. For the variance estimations, w e use the food and oil price shocks in absolute terms because it is the magnitude of the shock and not the sign of it that should affect dispersion measures of inflation expectations. We control for the year-on-year change in the seasonally adjusted CPI, for the unemployment rate, and for the first lag of the dependent variable.
C. Commodity Prices and Interest Rates
How does the stronger sensitivity of inflation compensation to oil price shocks in the post-crisis period relate to monetary policy expectations?
In this section, we analyze the effects of commodity prices on nominal interest rates (nominal Treasury forwards and Federal Funds futures), which capture market participants' anticipation of the future monetary policy stance.
The results for forward nominal rates are shown in Table 3 and those for Federal Funds futures in Table 4 . The results in columns 3 and 4 of Table 3 and columns 4-6 of Table 4 show that, prior to the crisis (during 2003Q1-2008Q3), commodity price shocks did not affect nominal interest rates: markets did not expect the Fed to react to commodity price changes in a systematic way. This is consistent with the notion that commodity price shocks raise headline inflation, but lower aggregate demand (with expected output declining relative to potential output), leading to an overall insignificant net effect in the pre-crisis period.
In contrast, since the crisis period, oil prices are positively related to nominal interest rates (columns 5-6 in Table 3 and columns 7-9 in Table 4 ). A possible explanation could be that, during the post-crisis recovery, oil price increases were seen by market participants as indicators of economic recovery, reinforcing expectations that commodity price increases would be met by a relatively faster exit from extraordinarily low interest rates.
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in nominal forw ard rates in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding f ood and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos, changes to the nominal exchange rate and changes in the unemployment rate. We also control for VIX, as a measure of overall market uncertainty. Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in the Fed Fund forw ard rates in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos, changes to the nominal exchange rate and changes in the unemployment rate. We also control for VIX, as a measure of overall market uncertainty.
IV. CONCLUSIONS
We examined the sensitivity of U.S. inflation compensation to commodity price shocks before and after the 2008-09 financial crisis, using market-and survey-based data. We find that oil and food price shocks have a significant impact on short-term inflation compensation embedded in U.S. Treasury bonds, consistent with the pass-through of commodity price shocks to headline inflation. More surprisingly, oil price shocks also have a statistically significant, albeit economically small, impact on longer-term inflation compensation. Both short-and long-term inflation compensation have become more responsive to oil price shocks since the crisis, possibly due to increased inflation uncertainty, especially in the shorter term.
The higher sensitivity of short-term inflation compensation to oil prices since the crisis is not attributable to expectations of a weaker monetary policy response relative to the pre-crisis period-our results in fact suggest that oil price shocks raised near-term expectations of federal fund rates more strongly in the post-crisis period. It thus appears more likely that on average markets associated oil price increases with a stronger U.S. economic recovery in the aftermath of the Great Recession, thereby raising their expectations of inflation and policy interest rates simultaneously.
The sensitivity of long-term inflation compensation to commodity price shocks is consistent with their impact either on inflation expectation or on perceived inflation rate risk. We are not able to dismiss any of the two channels. Illustrative exercises based on correcting for inflation rate risk in the measures of inflation compensation, and on assessing the impact of oil price shocks on inflation expectations elicited from consumer surveys suggest that both effects are likely at play. The effects on commodity price shocks on inflation expectations are economically modest. Yet the fact that the relationship between oil prices and inflation expectations is statistically significant and seems to have become stronger after the crisis calls for continued vigilance. Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation expectations in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos. We also control for daily changes in the nominal effective exchange rate, for the unemployment rate, and for VIX, as a measure of overall market uncertainty.
APPENDIX
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation expectations in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos. We also control for daily changes in the nominal effective exchange rate, for the unemployment rate, and for VIX, as a measure of overall market uncertainty.
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) Notes: Standard errors are show n in brackets: *** p<0.01, ** p<0.05, * p<0.10. Ordinary least squares estimation on daily data. The dependent variable is the daily difference in inflation expectations in basis points. Oil and food price grow th rates are expressed in percentages, and calculated by the formula (F'-F)/F, w here F and F' denote the price of the futures contract on tw o consecutive trading days. All regressions control for surprise components of macroeconomic new s releases: capacity utilization, CPI excluding food and energy, changes in nonfarm payrolls, current account, FOMC interest rate decisions, home sales, initial jobless claims, the ISM non-manufacturing survey, monthly budget, personal consumption, retail sales ex autos. We also control for daily changes in the nominal effective exchange rate, for the unemployment rate, and for VIX, as a measure of overall market uncertainty. 
